Abstract: Recently, an efficient and promising process was developed to allow the removal of As, Cr, Cu, pentachlorophenol (PCP), and 7 polychlorodibenzo-dioxins and furans (PCDDF) from soil using alkaline leaching. The present study evaluates the performance and the 8 robustness of this decontamination process for the treatment of four different polluted soils by attrition and alkaline leaching at a pilot scale.
Introduction
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Over 2 the last 3 few decades, soil contaminated by organic and/or in- 22 organic compounds have become a major concern, affecting human 23 health and causing a serious threat to the environment (Napola et al. Usually, these soils are contaminated by metals (As, Cr, Cu) and 45 organic compounds, such as PCP and PCDDF (Reynier 2012) . 46 Currently, the only available options for the remediation of soils 47 contaminated by both organic and inorganic compounds are limited 48 to excavation, followed by thermal desorption to destroy organic 49 contaminants, followed by the immobilization of inorganic contam-50 inants or excavation, followed by disposal at off-site secured waste 51 landfill sites (Dermont et al. 2008 ). However, these management 52 options are becoming nonpreferable owing to the regulations 53 regarding incineration and landfill leachate controls, which are be-54 coming increasingly stringent (Reynier et al. 2013 ). In the last 55 few years, various processes including thermal, biological, and 56 physicochemical technologies have been the subject of several 57 studies to allow the rehabilitation of soils contaminated by As, 58 Cr, Cu, PCP, and PCDDF (Mouton et al. 2009 ). The thermal meth- H 2 O, CH 4 , and chlorine (Doyle 2008 ). However, these methods 69 required long periods to remove or degrade organic contaminants, 70 ranging from a few weeks to a few months, and their applicability 71 to soils contaminated by metals and PCDDF is restricted (Lecomte 72 1998). Soil washing is another method of treatment that can be used 73 to remediate both organic and inorganic contaminants using 74 physicochemical treatment methods. Chemical extraction can 75 be achieved using different reagents including inorganic (sulfuric, 76 nitric, phosphoric acids) or organic acids (acetic, citric acid) 77 (Subramanian et optimized in a previous study (Reynier 2012 
all soils. For soil samples G2, S1, and S3, the texture class of the 305 entire soil is silty sand, whereas the texture class of D1 is sand. As, Cr, and Cu removal observed during the attrition process can be organic and inorganic contaminants, the soil fraction should be 
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